Insulin increases the release of endothelin in endothelial cell cultures in vitro but not in vivo.
Endothelin-1 (ET-1), a potent vasoconstrictor and mitogenic peptide for vascular smooth muscle cells, may be a marker for development of vascular disorders in diabetic patients. The aim of this study was to elucidate the possible role of insulin in the regulation of ET-1 production. The effect of hyperinsulinemia (with and without concomitant hyperglycemia) on the release of ET-1 was studied in 23 healthy men in vivo, as well as in human umbilical cord vein endothelial cell (HUVEC) cultures in vitro. Plasma glucose and insulin were maintained at four desired levels (from 5 to 22 mmol/L and 0.065 to 12.9 nmol/L, respectively) during the in vivo studies. The mean (SEM) plasma ET-1 during normoglycemia and a fasting insulin concentration in healthy men was 3.8 (0.4) pg/mL, and ET-1 levels did not change in response to changes in the concentration of glucose (from 5.0 to 22 mmol/L) or insulin (from 0.065 to 12.9 nmol/L). The ET-1 concentration in HUVEC culture medium increased linearly during 24 hours, and insulin further enhanced the release of ET-1 dose-dependently. ET-1 release was stimulated by angiotensin II, thrombin, and transforming growth factor-beta (TGF-beta), whereas treatment with glucose and insulin-like growth factor-1 (IGF-1) was not associated with changed ET-1 levels in culture medium. Our results show that although high insulin concentrations stimulate ET-1 release in vitro, hyperinsulinemia is not associated with increased plasma ET-1 levels in healthy men in vivo. The role of insulin in the regulation of ET-1 production in vivo, if any, remains unsettled.